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DETAILED ACTION 
Status of the Application 

1. Applicant's response filed October 18, 2006 is acknowledged. Claims 1,2, 4-19, 23-33, 
and 44-48 are currently pending. Claims 1 , 2, 44, 47 and 48 were amended, and claims 3 and 20- 
22 were canceled in the response. This action is made non-final due to the inclusion of new 
grounds of rejection not necessitated by Applicant's amendment (double patenting rejection). 

Priority 

2. Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. 1 19(e) or 
under 35 U.S.C. 120, 121 , or 365(c) is acknowledged. Applicant has not complied with one or 
more conditions for receiving the benefit of an earlier filing date under 35 U.S.C. 120. The later- 
filed application must be an application for a patent for an invention that is also disclosed in the 
prior application (the parent or original non-provisional application or provisional application). 
The disclosure of the invention in the parent application and. in the later-filed application must be 
sufficient to comply with the requirements of the first paragraph of 35 U.S.C. 112. See Transco 
Products, Inc. v. Performance Contracting, Inc., 38 R3d 551, 32 USPQ2d 1077 (Fed. Cir. 1994). 

The disclosures of the prior-filed applications, Application No. 09/862,417 (now USPN 
6,824,980) and Provisional Application 60/209,987, fail to provide adequate support or 
enablement in the manner provided by the first paragraph of 35 U.S.C. 1 12 for one or more 
claims of this application. Specifically, the prior-filed applications do not provide support for 
hybridizing the equal-length extension products generated in the first hybridization reaction with 
a second primer and conducting a second primer extension reaction. Therefore, the examined 
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claims (1-33 and 44-48) have not been granted benefit of the earlier filing date of the above 
applications (09/862,41 7 & 60/209,987), and the instant application filing date of January 14, 
2004 has been used as the effective filing date. 

Claim Rejections- 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1,2, 4-19, 23-33, and 47 are rejected under 35 U.S.C. 102(a) and 102(e) as being 
anticipated by Oliphant et al. (US 2003/0108900 Al; newly cited). 

Regarding claim 1 , Oliphant teaches a method (see, for example, Figure 3) for detecting 
or quantifying a known target polynucleotide having a known nucleotide sequence comprising: 

(a) hybridizing a first primer to a specific region of the known target polynucleotide and 
extending the first primer using one to three of four types of non-terminator nucleotides selected 
from A, T or U, G, and C to produce equal length primer extension products, wherein the 
extended portion of the first primer comprises one to three of four types of nucleotides (Figure 3, 
step 1 and paragraph 352; paragraph 151 teaches that a single non-terminator nucleotide can be 
added in the extension reaction; see also paragraph 156) 
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(b) hybridizing the equally extended portion of the first primer to a second primer, 
wherein the second primer comprises a region complementary to the equally extended portion of 
the first primer (Figure 3, step 3 and paragraphs 352-353, where the second primer is hybridized 
to the first extension product) 

(c) producing extension products from the second primer (Figure 3, step 3 and paragraphs 
352-353) 

(d) detecting the extension products from the second primer (paragraph 353). 
Regarding claim 2, in the method of Oliphant described above, the extension products of 

the first primer comprise a primer portion and an extended portion and the extended portion 
comprises one to three of the four types of nucleotides (see Figure 3 and paragraphs 352-353). 

Regarding claim 4, the second primer of Oliphant is not complementary to the first 
primer (see Figure 3, where the second primer hybridizes to the extended portion of the first 
primer extension product rather than the primer portion). 

Regarding claim 5, in the method of Oliphant, the amount of detectable extension product 
correlates to the amount of target polynucleotide (paragraphs 353 and 442). 

Regarding claim 6, Oliphant teaches annealing of the first and second primers under high 
stringency (paragraph 17). 

Regarding claim 7, Oliphant teaches that the extension products from the second primer 
are detected using mass spectroscopy (paragraph 387) or fluorescence spectroscopy (paragraph 
400). 

Regarding claims 8 and 9, Oliphant teaches that the products from the second primer 
extension contain a detectable label (paragraph 353), such as a fluorophore, an eptiope, an 
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enzyme, a polypeptide, a carbohydrate, a radioactive isotope, a dye, or biotin (paragraphs 96 and 
337-341) 

Regarding claims 1 0 and 1 1 , Oliphant teaches that the primers and target nucleic acid 
comprise DNA or RNA (paragraphs 35 and 40). 

Regarding claims 12-14, Oliphant teaches enzymatic production of extension products 
using the template-dependent enzyme DNA polymerase (see Figure 3 and paragraph 348). 

Regarding claims 15-19, Oliphant teaches enzymatic synthesis of the target nucleic acid 
by PCR (paragraph 41). Oliphant also teaches that the target nucleic acid may comprise genomic 
DNA, mRNA, or cDNA (paragraph 40). Oliphant further teaches that the target nucleic acid 
may be obtained from humans or mammals (which are vertebrates), bacteria or viruses 
(paragraph 31). 

Regarding claims 23 and 25, Oliphant teaches that the first primer comprises one or more 
moieties that permit affinity separation of the primer from unincorporated reagent and/or the 
polynucleotide of interest (see Figure 3, where the first primer is biotinylated). 

Regarding claims 24 and 25, Oliphant teaches that the second primer comprises one or 
more moieties that allow immobilization of the second primer onto a solid support to produce an 
immobilized second primer sequence (paragraph 354 teaches that the second primer is labeled; 
paragraphs 337-341 teach detectable labels include attachment moieties such as biotin). 

Regarding claims 26 and 27, Oliphant teaches that the second primer is synthesized 
directly (via chemical synthesis) on a solid support to produce an immobilized second primer 
sequence (paragraph 337 teaches labeling with a nanocrystal - a solid support). 
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Regarding claim 28, Oliphant teaches that the first primer is immobilized onto a solid 
support to produce an immobilized target nucleic acid sequence (paragraph 354). 

Regarding claims 29 and 30, Oliphant teaches that the first primer can be cleaved from 
the solid support by a chemical process, specifically via cleavage of a photocleavable bond 
(paragraphs 84 and 85 teach immobilization of primers on a solid support or array; paragraph 
403 teaches photolithographic production of the array). 

Regarding claim 31, Oliphant teaches that the solid support comprises beads or flat 
surfaces (paragraphs 84 & 85). 

Regarding claim 32, Oliphant teaches that the immobilization of the first primer is 
accomplished by hybridization between a complementary capture nucleic acid molecule, which 
has been previously immobilized to a solid support (paragraphs 56-59). 

Regarding claim 33, Oliphant teaches that immobilization is accomplished via direct 
bonding between the solid support and a portion of the nucleic acid molecule, which is distinct 
from the target nucleic acid sequence (paragraphs 87-90). 

Regarding claim 47, Oliphant teaches a method to assist in diagnosing cancer in a host 
comprising: 

(a) obtaining from the host a sample comprising a polynucleotide (paragraph 31); 

(b) contacting the sample with a first primer, the first primer comprising a nucleotide 
sequence complementary to a portion of a known target polynucleotide (Figure 3, step 1 and 
paragraph 352), wherein the known target polynucleotide is an oncogene or variation thereof 
involved in or related to cancer (paragraph 4 teaches application of the method to oncogenes) 
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(c) extending the primer using a non-terminator nucleotide mixture formulated to produce 
equal length primer extension products (Figure 3, step 1 and paragraph 352; paragraph 151 
teaches that a single non-terminator nucleotide can be added in the extension reaction; see also 
paragraph 1 56) 

(d) hybridizing the equal length extension products to a second primer, wherein the 
second primer comprises a region for hybridizing to the first primer consisting of one to three 
types of nucleotides selected from the group consisting of A, T or U, C and G (Figure 3, step 3 
and paragraphs 352-353, where the second primer is hybridized to the first extension product) 

(e) producing extension products from the second primer (Figure 3, step 3 and paragraphs 
352-353) 

(f) detecting the extension products from the second primer (paragraph 353), wherein the 
detection of an extension product from the second primer is indicative of cancer or a 
predisposition to cancer. 

Regarding the "wherein" clause in step (f) above, MPEP 21 1 1.04 states, "a 'whereby 
clause' in a method claim is not given weight when it simply expresses the intended result of a 
process step positively recited." Here, the application of the above method taught by Oliphant to 
oncogenes (also taught by Oliphant) inherently results in the intended result stated in the 
"wherein" clause. Therefore, Oliphant anticipates claim 47. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 44-46 are rejected under 35 U.S.C. 103(a) as being unpatentable over Oliphant et 
al. (US 2003/0108900 Al; newly cited) in view of Wang (EP 1 162 278 A2; cited previously). 

Oliphant teaches a method of detecting a target polynucleotide comprising multiple 
primer extension steps (see Figure 3 and paragraphs 352-354). 

Regarding claim 44, Oliphant teaches a method comprising: 

(a) hybridizing a first primer to the target polynucleotide (Figure 3 5 step 1 and para. -352) 

(b) forming equal length primer extension products using one to three of four types of 
non-terminator nucleotides selected from A, T or U, G, and C to produce equal length primer 
extension products, wherein the extended portion of the first primer comprises one to three of 
four types of nucleotides (Figure 3, step 1 and paragraph 352; paragraph 151 teaches that a single 
non-terminator nucleotide can be added in the extension reaction; see also paragraph 156) 

(c) hybridizing the extended portion of the first primer to a second primer, wherein the 
second primer comprises a region complementary to the extended portion of the first primer 
consisting of one to three types of nucleotides selected from the group consisting of A, T or U, 
G, and C (Figure 3, step 3 and paragraphs 352-353, where the second primer is hybridized to the 
first extension product) 
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(d) extending the second primer with at least one nucleotide having a detectable marker 
using a portion of the extension products of step (b) as a template (Figure 3, step 3 and 
paragraphs 352-353) 

(e) correlating the amount of detectable marker in the extension products of (d) with the 
amount of target polynucleotide (paragraphs 353 and 442). 

Regarding claim 45, the second primer of Oliphant hybridizes to the non-primer portion 
of the first extension product (see Figure 3, where the second primer hybridizes to the extended 
portion of the first primer extension product rather than the primer portion). 

Regarding claim 46, a primer portion of the first extension product serves as a template 
for extending the second primer (see Figure 3). 

Oliphant does not teach that the mixture of non-terminator nucleotides consists of X, Y, 
and Z, where X and Y are different purine non-terminator nucleotides and Z is a pyrimidine non- 
terminator nucleotide. Oliphant also does not teach the mixture of non-terminator nucleotides 
consists of X, Y, and Z, where X and Y are different pyrimidine non-terminator nucleotides and 
Z is a purine non-terminator nucleotide. 

Wang teaches an isometric primer extension method (see abstract). The method of Wang 
comprises the following steps: (a) hybridizing a primer to a target nucleic acid, (b) extending the 
primer using a mixture of one to three non-terminator nucleotides, and (c) detecting the resulting 
extension products by mass spectroscopy (page 2, paragraph 8). 

Regarding claim 44, Wang teaches a set of nucleotides for primer extension consisting of 
two purine non-terminator nucleotides and one pyrimidine non-terminator nucleotide (page 3, 
mixture e, where dATP, dGTP and dCTP are taught). Wang also teaches a set of nucleotides for 
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primer extension consisting of two pyrimidine non-terminator nucleotides and one purine non- 
terminator nucleotide (page 3, mixtures b, d, f, and h). 

Wang teaches that these mixtures generate extension products of a discrete length, 
thereby permitting a more accurate quantification of the target nucleic acid (page 3, paragraphs 
16 & 17). 

It would have been prima facie obvious for one of ordinary skill in the art at the time of 
invention to use one of the mixtures of nucleotides taught by Wang in the method of Oliphant. 
Wang taught that the mixtures of three non-terminator nucleotides produced primer extension 
products of a discrete size, thereby permitting a more accurate quantification of target nucleic 
acids (see page 3, paragraphs 16-17). An ordinary practitioner of the method taught by Oliphant 
would have been motivated by these teachings of Wang to use such a mixture in the first 
extension reaction in order to better control the length of the resulting extension products, and 
thereby improve the accuracy of the genotyping results obtained. An ordinary practitioner would 
have been further motivated to use the nucleotide mixtures taught by Wang, because Oliphant 
taught that the composition of the nucleotide mixture could be altered to control the length of the 
extension products (paragraphs 151 and 156). Therefore, an ordinary practitioner of the method 
taught by Oliphant, interested in obtaining an increased level of control over the length of the 
primer extension products, would have been motivated to use one of the mixtures of non- 
terminator nucleotides taught by Wang, thus resulting in the instantly claimed methods. 
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7. Claim 48 is rejected under 35 U.S.C. 103(a) as being unpatentable over Oliphant et al. 
(US 2003/0108900 Al; newly cited) in view of Robertson et al. (Trends in Genetics (2000) 
16(6): 265-271 ; newly cited). 

Oliphant teaches the method of claim 47, as discussed above. 

Oliphant teaches application of the mutation detection method to oncogenes (paragraph 
4), but does not teach specific examples of oncogenes or other cancer-related target sequences. 

Robertson teaches that mutations in receptor tyrosine kinases (RTKs) are linked to 
heritable cancer susceptibility (see abstract, page 265, column 2, and page 267, column 1). 

It would have been prima facie obvious for one of ordinary skill in the art at the time of 
invention to apply the method taught by Oliphant to mutation detection in RTKs. Robertson 
expressly taught that mutations in RTKs were linked to cancer susceptibility and further 
suggested that "many novel mutations remain to be identified (see abstract, page 265, column 2, 
and page 267, column 1). An ordinary practitioner of the method taught by Oliphant would have 
been motivated by these teachings of Robertson to apply the method to analysis of RTKs in order 
to identify novel and/or known mutations in RTKs associated with increased cancer 
susceptibility, thereby increasing the diagnostic applications of the method. Since Oliphant 
taught that virtually any target from any sample could be used in the method (paragraph 31), an 
ordinary practitioner would have expected a reasonable level of success in applying the method 
taught by Oliphant to RTK targets. Therefore, the method of claim 48 is obvious in view of the 
combined teachings of Oliphant and Robertson. 
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Double Patenting 

8. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection 
is appropriate where the conflicting claims are not identical, but at least one examined 
application claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the reference 
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 
Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re 
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may 
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent either is shown to be commonly owned 
with this application, or claims an invention made as a result of activities undertaken within the 
scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 
3.73(b). 



Claims 1,2,4, 5, 7-19, 23-33 and 44-46 are rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-3, 5-10, 13-28, and 32-38 
of U.S. Patent No. 6,824,980 B2 in view of Oliphant et al. (US 2003/0108900 Al). 

The instant claims are drawn to a method comprising primer extension with a mixture of 
up to three non-terminator nucleotides to produce a first primer extension product followed by a 
second round of primer extension using the first extension product as a template. The claims of 
the '980 patent recite identical or more specific limitations of the instant claims with the 
exception that the '980 patent does not recite a second primer extension step. Specifically, 
claims 1 and 36 of the '980 patent recite the limitations of the instant claims 1 , 2, 5, 7, and 44, 
again with the exception that the '980 patent does not recite a second primer extension step. The 
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limitations of the instant claims 10-16 are recited in claims 2, 3, and 6-10 of the '980 patent. The 
limitations of the instant claims 17-19 are recited in claims 13-17 of the '980 patent. The 
limitations of the instant claims 23, 25, 28-33 are recited in claims 20-28, 32-34 and 38 of the 
'980 patent. 

Oliphant teaches the method of claims 1, 2, 4-19, 23-33 and 47, as discussed above. 
Regarding the second primer extension step, Oliphant states, "The second hybridization and 
extension step provides allele discrimination and an additional level of locus specificity prior to 
signal amplification (Figure 3)." 

It would have been prima facie obvious for one of ordinary skill in the art at the time of 
invention to include a second primer extension step in the method recited in the '980 patent. An 
ordinary practitioner would have been motivated to do so, because Oliphant taught that this 
"provides allele discrimination and an additional level of locus specificity prior to signal 
amplification (Figure 3)." Therefore, the combination of the claims of the '980 patent and the 
teachings of Oliphant render the method of the instant claims an obvious variant. 

Response to Arguments 

9. Claim Objections 

Applicant's arguments, see page 13, filed October 18, 2006, with respect to the objection 
to claim 46 have been fully considered and are persuasive. Applicant's amendment overcomes 
the objection, and therefore, it has been withdrawn . 
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Rejections under 35U.S.C. 112, 1 st paragraph 

Applicant's arguments, see pages 15-16, filed October 18, 2006, with respect to the 
rejection of claims 47 and 48 as lacking enablement under 1 12, 1 st paragraph have been fully 
considered and are persuasive. Applicant's amendment overcomes the rejection, and therefore, it 
has been withdrawn . 

Rejections under 35 U.S.C. 112, 2 nd paragraph 

Applicant's arguments, see page 18, filed October 18, 2006, with respect to the rejection 
of claims 6, 9-1 1 , and 24 as indefinite under 112, 2 nd paragraph have been fully considered and 
are persuasive. Applicant's amendments overcome the rejections, and therefore, they have been 
withdrawn . 

Rejections under 35 U.S.C. 102 

Applicant's arguments, see page 20, filed October 16, 2006, with respect to the rejection 
of claims 1-33, 47, and 48 as anticipated by Koster have been fully considered and are 
persuasive. Koster does not teach all of the elements of the amended claims 1 and 47 
(specifically, Koster does not teach using a mixture of one to three non-term inator nucleotides), 
and therefore, the rejection has been withdrawn. 

Rejections under 35 U.S.C. 103 

Applicant's arguments with respect to claims 44-46 have been considered but are moot in 
view of the new ground(s) of rejection. 
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Conclusion 



No claims are currently allowable. 

Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Angela Bertagna whose telephone number is 571-272-8291. The examiner can normally be reached on 
M-F, 7:30 - 5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Gary Benzion 
can be reached on 571-272-0782. The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from either Private PAIR 
or Public PAIR. Status information for unpublished applications is available through Private PAIR only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information system, call 800- 
786-9199 (IN USA OR CANADA) or 571-272-1000. 



Angela Bertagna 
Examiner, Art Unit 1637 
December 20, 2006 
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